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procedures for accelerated examination as set forth at MPEP §708.02(VIII). 
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PRE-EXAMINATION SEARCH 

SEARCH PARAMETERS 

The search was broadly directed to finding a method of inspecting a 
semiconductor wafer pattern by providing a light source emitting light containing a 
plurality of wavelengths (a wide frequency bandwidth of light), then selecting a 
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predetermined wavelength range from the light source (i.e., using a filter to select a 
more narrow range of light wavelengths), illuminating a patterned wafer with the light 
and detecting the image of the pattern based on the selected wavelength range (see 
Claim 43). Some claims define the use of a time delay integration sensor for 
detecting the image (see Claim 47). The illuminating optics can include an objective 
lens (see Claims 47 and 58). One key point appears to be that a broad-spectrum 
light source is used and then the light is "selected" or filtered to emit a more narrow 
range of predetermined wavelength range. This method is useful in situations where 
a transparent thin film is present on the object being observed. It is useful to select 
a wavelength range to accommodate a range of film thickness since a film thickness 
is not typically uniform. 

The foreign priority date (7 October 1994) of the Japanese patent application 
claimed under 35 USC §119 in this case was used as the critical date for conducting 
this search. 

Before conducting this search, the three related issued patents and their cited 
references were studied, excluding file histories. Related US 6,263,099 B1 has 
some claims containing the features/limitations of illumination of a predetermined 
wavelength range of light, but does not claim the use of a broad light source emitting 
plural wavelengths with selection of a predetermined wavelength range from the light 
source. 

SEARCH RESULTS 

4,692,690 Hara 5,131,755 Chadwick 

4,816,686 Hara 5,162,867 Kohno 

4,877,326 Chadwick 5,459,794 Ninomiya 

4,999,510 Hayano 5,479,252 Worster 

5,085,51 7 Chadwick JAPAN 63-055445 A 
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DISCUSSION OF SEARCH RESULTS 

Chadwick '326 discloses a method and apparatus for optical inspection of 
substrates, including a light source for emitting a light containing a plurality of 
wavelengths, an illumination system having a filter that selects a predetermined 
range of wavelengths and means to process detected reflection signals. A time 
delay integration (TDI) sensor is suggested for use in inspecting the substrate. Note 
Col. 10, lines 43 through Col. 11, line 35 as well as Col. 17, lines 15+ and Col. 21, 
lines 21+. Interchangeable filter 915 in Figure 6 is a color filter that selects a 
predefined range of wavelengths from light emitted from a much broader range light 
source. The filter is provided on the reflection side of the observed object. Figure 6 
shows a "sensing lens" 906 on the reflection side. Related reference Chadwick 755 
is provided as well. In addition, Chadwick '517 discloses similar technology, but is 
not directly related to Chadwick '326. In Chadwick '517, note Figure 17b and Col. 
20, lines 53+, disclosing wavelength range selection filters 913/914 used to block 
visible light from lamps 1601/1602 and pass short wavelength light (less than 
500nm) before striking the substrate. Chadwick '517 uses a TDI sensor (Col. 23, 
lines 32+). 

Hara '690 discloses a pattern detecting apparatus having a light source 11 
emitting light in a plurality of wavelengths. The light passes through a condenser 
lens 12 and a filter 16 that extracts and passes light in a specific range of 
wavelengths (e.g., 300-460nrn; 370nm max). Another filter 18 selects a range of 
light emitted from the object. Detectors are used to determine defects. No TDI 
sensor is disclosed. Similarly, Hara '686 discloses a method and apparatus for 
detecting wiring patterns comprising a broad spectrum light source 11 emitting light 
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in multiple wavelengths, the light passing through a condenser lens 21 and filter 22. 
Filter 22 selects a light ray of a wavelength range of 300-460nm (blue filter). The 
light causes fluorescence of the object layer that produces light that passes through 
another filter 24 selecting a specific wavelength range (yellow filter) of everything 
greater than 500nm. Again, no TDI sensor is disclosed. 

Kohno '867 discloses in Col. 3, lines 47+, a surface condition inspection 
system having an illumination system comprising a light source 20 that can be a 
halogen lamp (wide spectrum) with a light filter. The filter selects a range of 
wavelengths (Col. 9, lines 51+). The light passes though a condenser lens. 
Photosensors are used with circuitry to inspect wafer 5. A spatial filter can be used 
on the reflection side (Col. 5, lines 13+). Once again, no TDI sensor is disclosed. 

Ninomiya 794 discloses a method and apparatus for measuring an integrated 
chip. A broad-spectrum light source emits light of plural wavelengths (mercury 
lamp). Any of a plurality of filters can be moved into a position between the light 
source and sensors. The filters are of numerous types including, in part, wavelength 
selection filters and polarizing filters. See Figure 3 and Col. 7, lines 63+. Col. 9, 
lines 9+ indicates that the filters can select a band-pass range of wavelengths. No 
TDI sensor is disclosed. 

Worster '252 discloses a wafer inspection system using a "multi-line" laser 
source that emits laser light in plural wavelengths. A "notch" filter is used to select 
one wavelength, but the filter can also be made to select plural "lines" of 
wavelengths (Col. 6, lines 48+). The system can also use polarization and spatial 
filters. In addition, a white light source can be used simultaneously with the laser 
source. No TDI sensor is disclosed. 
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Hayano '510 discloses an apparatus for detecting foreign particles on the 
surface of a reticle or pellicle, the apparatus having broad spectrum light sources 
10/14 and wavelength selection filters 41/43 that select certain wavelengths. Note 
Col. 8, lines 54+ and Figure 7. No TDI sensor is disclosed. 

Japan 63-055445 discloses an "appearance" inspection system for detecting 
defects in solid objects, the system having a light source 3 that emits broad 
spectrum light which passes through a selected light transmission filter 4. 

To summarize, Chadwick '326 and '517 appear, in Applicant's opinion, to be 
most relevant. However, Applicant's claims are distinguished and patentable 
because (at the minimum) Chadwick '326 and '517 do no use an objective lens for 
illuminating the specimen and collecting light reflected form the specimen by the 
illumination. Further, neither reference discloses or suggests selecting a wavelength 
range to prevent interference of lights reflected from the wafer by the illumination. 
FIELD OF SEARCH 

The search was conducted in Class 356, Subclasses 394, 416, 417, 420, 
239.3, 239.8, 237.3, 237.4 and 237.5; Class 348, Subclass 126; and Class 383, 
Subclasses 144, 145, 147 and 149. Also, the automated search system of the 
USPTO was employed to review US patents as well as EPO/Japanese documents 
associated with these subclasses. In addition, numerous broad keyword searches 
of the entire databases were performed. 

CONCLUSION 

In view of the foregoing statements and the attached, Applicant respectfully 
requests that this Petition to Make Special be granted, and that this application be 
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accorded expedited examination and issue under the special procedures for 
accelerated examination as set forth at MPEP §708.02(VIII) 

This Petition and the concurrent submissions are being filed prior to 
examination of this application and preparation of a first Action on the merits, and 
are therefore timely. No Petition for extension of time is possible for entry of this 
paper. Submitted concurrently herewith is a Supplemental Preliminary Amendment, 
as well as a Form PTO-2038 including authorization for payment of the Petition fee 
(Fee Code 1460). Please charge any valid deficiency in fees required for this 
submission to ATSK Deposit Account No. 01-2135 (as Case 501.33745CX4). 



Attachments: 
Form PTO-1449 

Five (5) US Refs./One (1) JP Ref. 
with English Abstract 

Concurrent Submissions: 

Supplemental Preliminary Amendment 

Form PTO-2038 (Fee Codes 1460/1201/1202) 



Respectfully submitted, 




Paul J. Skwierawski 
Registration No. 32,173 

ANTONELLI, TERRY, STOUT & KRAUS, LLP 
1300 North Seventeenth Street, Suite 1800 
Arlington, Virginia 22209-3801 , USA 
Telephone 703-312-6600 
Facsimile 703-312-6666 
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SUPPLEMENTAL PRELIMINARY AMENDMENT 



Commissioner for Patents 
POB 1450 

Alexandria, Virginia 22313-1450 
Sir: 



29 April 2004 



Prior to examination on the merits in the above-identified application, the 
following amendments and remarks are respectfully submitted. 

In accordance with the revised format of the manner of making amendments 
under 37 CFR §1.121 as set forth in the Final Rule effective 30 July 2003, each 
section of amendment herein begins on a new page, and changes are shown by 
strike-through (or double brackets where appropriate) and underlining to indicate 
deletions and additions, respectively. A complete listing of all claims ever presented 
in the application is given with the current status of each claim, and only the text of 
all pending and withdrawn claims is presented in full, with those not being amended 
herein being presented in clean version. a^/E«M mast omnsso io£tf3M 
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IN THE CLAIMS: 

1.-42. (Canceled) 

43. (Currently Amended) A method of inspecting a patterned wafer, 
comprising: 

emitting light containing a plurality of wavelengths from a light source; 

illuminating the patterned wafer with the light through a lens ; 

detecting through the lens with a sensor, an image of a pattern on the 
patterned wafer as illuminated by the light, and outputting from the sensor, a signal 
concerning a detected image; and 

processing the signal outputted from the sensor and obtaining information of 
defects of the pattern; 

wherein light components having a predetermined wavelength range as are 
selected from the light emitted from the light source for preventing interference of 
lights reflected from the wafer by the illuminating , and are used to illuminate the 
patterned wafer. 

44. (Previously Presented) A method according to the Claim 43, wherein in 
the detecting, the image of the pattern is detected by a time delay integration sensor. 

45. (Previously Presented) A method according to the Claim 43, wherein in 
the illuminating, the patterned wafer is illuminated with ultra violet light selected from 
the light emitted from the light source. 
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46. (Previously Presented) A method according to the Claim 43, wherein in 
the illuminating, a wavelength selection filter selects the light components having a 
predetermined wavelength range of 600 nm or under from the light emitted from the 
light source. 

47. (Currently Amended) A method of inspecting a patterned wafer, 
comprising: 

illuminating a specimen through an objective lens with wavelength light having 
a predetermined wavelength range as selected from light having a plural 
wavelengths emitted from a light source for preventing interference of lights reflected 
from the wafer by the illuminating ; 

detecting with a time delay integration sensor, a light reflected from the 
patterned wafer by the wavelength light and passed through the objective lens; and 

processing the output signal from the time delay integration sensor and 
obtaining information relating to a defect of the patterned wafer. 

48. (Previously Presented) A method according to the Claim 47, wherein in 
the illuminating, the patterned wafer is illuminated with ultra violet light selected from 
the light emitted from the light source. 

49. (Previously Presented) A method according to the Claim 48, wherein the 
time delay integration sensor outputs signals in parallel, and the signals outputted in 
parallel are processed in parallel in the processing operation. 
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50. (Previously Presented) A method according to the Claim 47, wherein in 
the processing, the output signal from the time delay integration sensor is processed 
using a variable defect detection sensitivity which varies according to a position on 
the patterned wafer. 

51. (Previously Presented) A method according to the Claim 47, wherein in 
the processing, the output signal from the time delay integration sensor is processed 
using a variable defect detection sensitivity which varies according to the pattern 
being inspected. 

52. (Currently Amended) An apparatus for inspecting a patterned wafer, 
comprising: 

a light source to emit light containing a plurality of wavelengths; 
an illuminating unit to illuminate the patterned wafer with light emitted from the 
light source; 

a detecting unit to detect an image of a pattern on the patterned wafer as 
illuminated by the illuminating unit, and to output a signal concerning a detected 
image; and 

a processing unit to process the signal outputted from the detecting unit and 
to obtain information of defects of the pattern; 

wherein, the illuminating unit selects predetermined light components having 
a predetermined wavelength range as s ele ct e d from the light emitted from the light 
source for preventing interference of lights reflected from the wafer by the 
illuminating , to illuminate the patterned wafer. 
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53. (Previously Presented) An apparatus according to the Claim 52, wherein 
the detecting unit detects the image of the pattern with a time delay integration 
sensor. 

54. (Previously Presented) An apparatus according to the Claim 52, wherein 
the light source emits ultra violet light, and the illuminating unit selects the ultra violet 
light from the light emitted from the light source as the predetermined light 
components having a predetermined wavelength range. 

55. (Previously Presented) An apparatus according to the Claim 52, wherein 
the light source is a lamp. 

56. (Previously Presented) An apparatus according to the Claim 52, wherein 
the processing unit processes the signal outputted from the detecting unit with a 
variable defect detection sensitivity which varies according to a position on the 
patterned wafer. 

57. (Previously Presented) An apparatus according to the Claim 52, wherein 
the processing unit processes the signal outputted from the detecting unit with a 
variable defect detection sensitivity which varies according to the pattern being 
inspected. 

58. (Currently Amended) An apparatus for inspecting a patterned wafer, 
comprising: 
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a light source to emit light containing plural wavelengths; 

an illuminating unit having an objective lens to illuminate the patterned wafer 
through the objective lens with wavelength light having a predetermined wavelength 
range as selected from the light emitted from the light source for preventing 
interference of lights reflected from the wafer by the illuminating ; 

a detecting unit to detect an image of the patterned wafer as illuminated by 
the illuminating unit through the objective lens, with a time delay integration sensor; 
and 

a processing unit to process an output signal from the time delay integration 
sensor and to obtain information relating to a defect of the patterned wafer. 

59. (Previously Presented) An apparatus according to the Claim 58, wherein 
the light source emits ultra violet light, and the illuminating unit selects the ultra violet 
light from the light emitted from the light source, to illuminate the patterned wafer. 

60. (Previously Presented) An apparatus according to the Claim 58, wherein 
the illuminating unit includes a wavelength selection filter to select light components 
having a predetermined wavelength range of 600 nm or under from the light emitted 
from the light source, to illuminate the patterned wafer. 

61. (Previously Presented) An apparatus according to the Claim 58, wherein 
the processing unit processes the signal outputted from the detecting unit with a 
variable defect detection sensitivity which varies according to a position on the 
patterned wafer. 
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62. (Previously Presented) An apparatus according to the Claim 58, wherein 
the processing unit processes the signal outputted from the detecting unit with a 
variable defect detection sensitivity which varies according to the pattern being 
inspected. 

63. (New) A method according to Claim 47, wherein a wavelength selection 
filter for selecting wavelengths from the light is disposed between the light source 
and the objective lens. 

64. (New) A method according to Claim 47, wherein a wavelength selection 
filter for selecting the wavelength light is disposed between the light source and the 
objective lens. 

65. (New) An apparatus according to Claim 52, comprising a wavelength 
selection filter disposed between the light source and the objective lens selects the 
predetermined light components. 

66. (New) An apparatus according to Claim 58, comprising a wavelength 
selection filter disposed between the light source and the objective lens selects the 
wavelength light. 

67. (New) An apparatus for inspecting a patterned wafer, comprising: 
a light source to emit light containing a plurality of wavelengths; 
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a non-interference light selector including a filter to select predetermined 
wavelengths from the light emitted from the light source for preventing interference 
of lights reflected from the wafer, to illuminate the patterned wafer; 

an objective lens to pass the predetermined wavelengths from the non- 
interference light selector to the patterned wafer; 

a detecting unit to detect an image of a pattern on the patterned wafer as 
illuminated by the predetermined wavelengths and reflected back through the 
objective lens, and to output a signal concerning a detected image; and 

a processing unit to process the signal outputted from the detecting unit and 
to obtain information of defects of the pattern. 



) 
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REMARKS 

This Supplemental Preliminary Amendment presents amendments as 
identified above, and information as indicated below. 



PENDING CLAIMS 

Original Claims 1-42 were previously canceled without prejudice or disclaimer 
of any scope or subject matter, and new Claims 43-62 were presented. Appropriate 
claims have been amended and added herein to adjust a clarity and/or focus of 
Applicant's claimed invention. That is, such changes are unrelated to any prior art or 
scope adjustment, and are simply refocused claims in which Applicant is present 
interested. At entry of this paper, Claims 43-67 are pending for consideration and 
examination in the application. 



RESERVATION OF RIGHTS 

It is respectfully submitted that any and all claim amendments and/or 
cancellations submitted within this paper and throughout prosecution of the present 
application are without prejudice or disclaimer of any scope or subject matter. 
Further, Applicant respectfully reserves all rights to file subsequent related 
application(s) (including reissue applications) directed to any/all previously claimed 
limitations/features which have been subsequently amended or cancelled, or to 
any/all limitations/features not yet claimed, i.e., Applicant continues (indefinitely) to 
maintain no intention or desire to dedicate or surrender any limitations/features of 
subject matter of the present application to the public. 
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EXAMINER INVITED TO TELEPHONE 



The Examiner is invited to telephone the undersigned at the local D.C. area 
number of 703-312-6600, to discuss an Examiner's Amendments or other suggested 
action for accelerating prosecution and moving the present application to allowance. 



In view of the foregoing amendments and remarks, Applicant respectfully 
submits that the claims listed above as presently being under consideration in the 
application are in condition for allowance. Accordingly, early allowance of such 
claims is respectfully requested. 

This Supplemental Preliminary Amendment is submitted prior to a first Action 
on the merits and does not interfere with preparation of such an Action, and 
therefore is timely. No Petition or fee is possible for entry of this paper. 



CONCLUSION 



Respectfully submitted, 




Paul J. Skwierawski 
Registration No. 32,173 

ANTONELLI, TERRY, STOUT & KRAUS, LLP 
1300 North Seventeenth Street, Suite 1800 
Arlington, Virginia 22209-3801 , USA 
Telephone 703-312-6600 
Facsimile 703-312-6666 
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